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<13> ^ ^Vi:g^ ^^aAl4i;^Hl ^-^S, TllolEB^Oli). ^^^^^^ ^^f^<^l 

^^^^M 7llolEe^.oi34 -§-%=-§- A}o]o^ Sl^^^^^ ^7>Al7jO. 

<14> 5^Al4i^>-i:, m^] ^^SAlihx^XLiquid Crystal Display Device)^!- 

^^KFlat Panel Display)<^l^i^ ^^^^^]^^^^S!\. ^^^^}^]. ^n] 

^(Active Matrix) ^-g-^j-^^ e)- tb^. o]e:|^ ^ji^^ ofl e i3>^«j.^oi]A-]^ '^•71^!: W 

^^>7l- O.^ til]<g^ Z|-Z^-o^ 5|-^6)] tifl^l£]o1 ^^s:>7ll ^t:f. 

^ ^;^a^l^>^>^ «^-^S^:=q>iB|(Thin Film Transistor)* ^>-§- 

(3)4 ^^^S7> <?17>E1^ Cil<^lElel-<?l(5)^ iil^>«^^oll ^A^^ y]-B|E^;^l^E-1(10)l- 
5L^*>Jl^x4. ^^M^;<1>^E-1(10)^ ^7] 7llolMEl-'?l(3)3|- o^^^ TllojE^^ (12)04, 
^71 7flolE^^(i2) ^ofl ^A^ilo^ 7flolM^^(12)<^l ^A>A1^7> ^7>^ol] ofe). ^A^sj- 
S)^ «>H^1 #(14)32)-, ^7] ^£^lf^(14) ^<^1 4ii^^(16) ^ :^5|1^^^(17) 
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oVs^lf^C 14)^1 tcj-ev ^V7l ^>i^^(i6) ^ :^S11<?1^^(17)# 

<16> 7llolEel-«y(3)o11^ #^-g-^(storage capacitor)-g- ^#^(7)o] ^wl^^^] 

<i7> s. 2^ £ 1^ I-r-a S^S^l £^1^ w>^4 -^s^sq- ^^tl: 

^<?1^^S- ol^<^^ ;*ill7l:^(20) ^^m^^]^=.^9] TflolE ^^(12)511- Tflolse}- 

<?1(3)^1 ^^^51^ ^ll7l:g:(20) 7llcilM^^f^(22)<>l ^f^S]^ ^cf. 

7fl<ilM^<a#(22) ^<^1^ ^£^l^(14)<il ^^^51<H 9X^^, H ^-^1 ^^^^(16) ^ :e. 
efl<y€^(17)ol ^^^^o] «i-n^-ie^^l>,Bl7> ^^^€i=f. tl:^. 7llolEsl-^(3) ^d\]^ ^7] 
7flolE^o^^(22)^ A>olofl ^^^^J^ ^^^(7)o] ^><^£lol, ^^-g.^^ ^A^^> 

<i8> ^7ls!l- ^o], ^v^H^xi^E-^sq- ^^f.(7)oi ^A^^ ^Ii7l5a:(20) ^^Hl 

f^(24)<5l ^f^Sl^H Si-^H, ^ ^'^fl ITOClndium Tin 0xide)5i}- ^^^^^.^ ol^o^ 
^ 2^-:ih^^(28)<^l ^^^5]^ 9X^. S^S^^l £^1€ ^^1, li^f^(24)<^l^ 

^(contact hole;27)<^l ^^^i^c*^ o) ^eflol ^^(i?)^)- 2|-i^^(28)<^l ^ 

<19> ;*ll27l:5g:(30)«^l^ l-?^i3l)HsJi(32)Sil- ^d^]^^%^i34)o] ^^^^o] 0;^^-. ^7] m.^ 

^ 1>M*>7l -91^ ^J^S., IE^«5ll iEAltV W>S|- :^ol M^-nVE^^l^E-l ^ 
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^&l€ti#(34)^ RCRed). B(Blue), G(Green)^ t^^^s]^ ^^1 t^^^V^I ^ 

<20> ^7] ^]17]^(20) ^ ^1271:^(30) A>ol ofl ofl^^(40)ol .^>^^£)<>| ^:=g3t(l^(i)ol ^ 

^^Al7li :^l2:XAlo] ^^^^^ ^-a-^lflJEi S5l5H(flicker)^^. ^ ^^-^ 

. it^el-A-l, ojslt!- ^^-g-^^ ^l^^^tll<^l 9X^^^ ^11^ 

<22> ^l-7l$f ^o] ^A^^ ^Efl on ;x^^Al^^>( 1)011^1^ Til ^1 S^^f^(22)# Aj-o] ofl ^Jl 

^^^^^ 7]]o]^E^9li3)^- ^^^(7)^] ^^-B-^<=>1 ^^^^tzf. ^M, ^^^^Sl 

<23> ^sfl HDTVCHigh Definition TV)Ss|- Jl^^g >il-5llo-|ofl ^.g.^ 6;^^ 

^ol on;^^Al^xV(l)oll Wltfl Zl ^^l-£7> 1^11^ ^7l n^c^], ^ Sj-^^ a.7l7> ofl-f ^ 
S^nj^Vi^, ^-5^ 7llolEe}ol(3)4 ^^^(7)^1 ^Hl^«^^ol ^^^cf^ S^P] 
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<24> ^^tb "dr^ ^^-§-^* ^S^^^}7] ^tflA^^ TflolH 51-01(3)3). ^^^(7)0^ 

^f'^ ^H<=>11 -S-wl^^fe 'is^ ^^-8-^ ^^^-§- ^^^4r 271] ^7>51 

<25> ^ ^Vrg^ .^V7l^V ^^11: n^^}7] ^ ^J^^, ^^-§-^^ ^5^^^>^ TflolMel-Ol 

4 ^#f^<Hl ^^^*H 71101E21.014 ^^^^ ^Bl^<^^ o. ^71-^l.^s.^ 711^^ 

21 ;^l§l-§iol£ ^t}^ 3.7]B] ^^-g-^^ AJ^^^ ^ o;t^ cfl;^^^Al^;c>l. 

<26> ^ ^tgo^ rfS. S.^ o. 7]^o^6\] ^^^*>J1 ZL ^<^1 TllolSel-O] ^ ^a^-g- 

^■6- ^^f-^ ^^^^V*:^ 71101EB1-014 ^^%-3] ^Wl^<^^^ ^7V^VS-S.>H ^*V^ 3.7] 
01 ^^^^o. ^^^^^ ^ o;^^ ^^aAl^;^>l- ;^l^s^>^ ^^Ic]-. 

<27> ^1-71 ^>a^>7l ^ 'U^^'^] ^^K^]:il^\^ 21- 

t-ll<^lBl2l-<?l ^ 71101EB1-0131., .^1-71 7flolS5l-Ol t}^6\] 
^^^£1^ 7llolEel-Olo|] A^o. ^A^^l-^ t}x^^ ^7l 2|-^oll 

^^^^ ^-g-d^;^l-5!l-, ^7l 5l-^oll ^^^^ ^7] 7llolEel.ol3f ^ttl^3£]C>l ^ 
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<28> ^7] ^^f^^ ^^^S. o]^o]^ ^^S., 7\]o]E.^9lS] 

wfll^lTlM- TflolHe^olo^ ^^-^^ tifl'S^^M-. ''^^^ 

<29> TflolHej-O] o. 7^:^ c^o]] til|«i5)j7 ^^^^ TflolS^^f' ^ojl tiM^lD^, ^^-71 A 

<30> ^ tq-^ ^^<^1 tc)-^ «-^^SAl:d^X>^ 7l^o11 Wfl^S]^ ^^S] ^o]b\ 

^91 ^ A€<^1 ^^^^ 7llolSe1-<?l3l|-, >^7l C^lolBlSl-Ol ^ 711 5^-01 i). ^ ^^1 

^ zfL^^^].^^ ^1-7] Sj.^oll ^^^^ Allol -^-^^^ A]- 

ojofl ^1-71 711 01^5^014 ^Hl^SlcH ^^^^V^ 

<31> ^ ^^<^lAi^ JLSl-^ cl>i#Sllolo]l ^^ 7}^^ JL^^ '^^KM^A^ ;^l^^t^-. 

^^1, ^ ^^^<HlAi^ 711^^51 ^i^l-^ol ^^^^^ A^A^^ ^ ofl^SAl^ 

<32> "^wV^o.^ ^^-g-^^ loll o^-afl ^^^cf. oH, THojEe^ol 

^ 7l]olMe}<?14 A>olo^ ^ttl^<:g<^o^ ^^014. 

<33> «2 
C=8X4- 

i^n^ 1] d 

<34> rd-el-A-l, ^^f-^ ^^^3il- ^^^l7> Ji^slo^ ofl^^Al^i^HlAi^ ^^>^ <y:o^ 

^^-g-^^ <g7l ^^11 711 01^5^01 3). AVolo^ _2.lH^*^^^ ^7VAl?^o>n> 
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^^#^1 ^^^s)^ 71^41-ofl ^^^tv ^ II 7ll'^l:^el-'?l^ ^^^^ ^-^^^VtI 

<36> £ 3^ ^ -a^AHloil sn^^^Al4,^>2l ^2iM: ^^^^ ^^i^lcf. 

S^oil HAl^a ^O], ^^J^S. tifl^^ 7llolE5^Ol(i03)aZf C-flojBlHl-Ol (105)011 ^ tfl 

^4l<^l^ ^^M^^l::!iEl(110)7> oj^c]-. ^7] ^^1 ^lE^ (110)^ 

7flo]S^-^(112)5Zf, ^7] 7llolE^^(ii2) o^o\] ^^iS\o] 7lIolE^^(ll2)<H] ^a}^^7} 
tl7>^oll ^£^flf^(114)3i)-, ^1-71 aV^^lf^ClM) ^ofl ^^^^ 

(116) ^ H5ll<?l^^(117)-^S ^7l :dl^^^(116) ^ =£fltl^^ 

(118)4 "^i^Slol ^7] a>JE^l^( 114)0] %A^5l-^<^l 4^1- ^^71- ^7>Slfe Sl-:^^^^ 
(128)ol ^^^^o] oxr^, 

<37> ^^^^^ ^^^(107)^ 711 01 E 5^01(103)^ Wfl^^Cl-. ^, ^-af-^ ^><^H1 

^JL A^S. ^«l^Slc>1 ^-^^^Cl-. olnfl, ^7l Tfl ^1 E e^-o] (103) ^A^<^^oll^ 

^c>^£ ^>q.o^ ^€ #( 126a, 126b) <^1 ^^^5lo:| oicf. ^V7l ^^^(I26a. 126b)^ 7]]^]^^ 
^(103)^ *>Yoil ^71 7ll<^lEel-^(io3)o:i <?1^«J-^^ nl-e}- ^^^slss, 7lloiEe|-oi 
(103) ^ ^^^-(107)0] ^7l ^^^-(1263, 126b) ^<H1 tt|-E)-A-l , Tfloleej-o] 
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(103)21- ^^f^(107)<^l^ ^^<^] =L ^jq- *^^<^1 #7>^>7ll 

<38> £ 4a ^ £ 4b^ £ 3S^ Il-ir^ ^ Ill-Iir^ ^lasSA^, £ 4a^ 

^Sl- uj-Bl-ifl^ ^^S.olJl £ 4bfe 7fl<^l:^5l-^(103)3l- ^^^(107)S] ^ 

<39> :£ 4aoll £Al^ Hl-sq- ^ol, -^s]^ ^-g^^S ol^^H^ ;5lll7l^(120) 

^^]^ 7flolE^^(112)ol ^A^5]<H 9X^^, ^^<H1 ;^ll7l^(120) ^^l<>fl TflolM^ 
«af^(122)ol ^f^5l<H ^4. 7flolE^^^(i22) ^oil^ ^£^1^^(114)0] ^A^Sl^H 

SJal ZL ^ofl ^^^^(116) ^ ^5flol^^(ii7)ol ^^^^o:| 9X^v^, ^7] ^1171^(120) 

<40> ^^^-(124) ^<^1^ ITOClndium Tin Oxide) M- IZOClndium Zinc Oxide) 

^^^s. 21-^^^(128) 9X^^, ^71 ^^^^(128)^ 

(124)o11 ^^^^ ^^*(127)^ ^^11 Hefl^^^(117)3l- ^7]^o_^ ^^^4. 
<4l> :£ 4bon HAl^ laVsl- :^ol, Tfl 01^5^01(103)01 ^>^^5l^ ^ll7l :^3:(120)oll ^ 

^VM-Sl A^f'(126a,126b)ol ^^^£l<>| $^4. ^7l ^^^^(1263,1265)^ ;^117l^ 
(120) ^Ml ^^tt ^ '^IH^-OS-^ ^^^€4. ^7l 

(126a, 126b) ^<H1^ 711 olH 5^-01(103)01 ^^^^^^ ^7l Tllo] Eei-«?1(103)^ 

^S. Ml-n^:E^^l>iE-lo^ 711 olM^^( 112)4 -g-^t!: ^^J<^1 4«11 ^^tb ^^^51 

^ ^-^S(#^, ^^^<=H1 4*fl 4€- ^^-^S ^-E %14-). Al^m- Al^^ ££ 

^ Cu4 #2!-(evaporation) ^^l b1 ^ (sputter ing)«J-^ <Hl 5^«ll ^^3r> 

2. <5fl^M(et chant )S. <^]^^ f^-^S ol^<^^4. 
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<42> ^7] 7llolE2|.cl(i03) ^6\]^ 7)] o] E ^c^f^(124) ^^^o] SX^X^ , =L ^ <=>fl 

-§-^-§- ^^#(107)01 ^^i^o] ojrf ^^#(107)^ Cr, Mo, Al . Al^^ Cu 

^ r±:SlE-1^tiJ-^oii gfl ^^5>ji ojl ^^(etchant )^ <^]^^ ^ 

^ ^ oj^o^;:;!^ ^-^S, ^^E^^1>,E-151 dti^^die) ^ Hell 

'?1^^(117)3|-^ ^^^<H1 ^sfl ^#-^3. ^>§€ ^S. 9X^]^r}: 

<43> >«fl27l^(130)<Hl^ l-^iiflM^>i( 132)^4 ^ei^B-lf'Cm)^!- SZ^H . ^7] 

<44> .^V7l ^1171:^(120)21- ^1271^^(130) ^}o]c^] ^>§f^(140)ol ^ =1 "5^ 3^ ^ ( 101) 

^^^^1=1-. ^71 oB;^^(^4Q)o^ o. ^:g.^l-Hf|c:HlAi ^^V^ ^1 17] :^(120)5Jl- ^127^ 

(140) ^>c>Hl ^^-a- ^'a^V^ ^^^^^SJ^*^! ^«11 ^s. 9X^^ esfl 

i 9X^ -2^ ^^^^V'il-^i^C liquid crystal dispensing method) , ^ ^ll7l:a:(120) >fl27l 

^(130) ^Hl ^^^-ir ^ ^7] ^1171^(120) ^ ;^l27l ^(130)^ W<^1 

71:^(120.130) ^^Hl ^<a§>7fl 3Elxl7fl iJ-iloll ^^^^^ ^S. 

<45> ^V7lsq- ^o], 7llolMe1-^(103)<^l ^1-71 -^€^( 126a, 126b) ^<^1 ^^^sl^^ 9X^B,S., 

^7] 711 olE5|.ol( 103)011 £ ^^1 ^^^1 l42l-^i, A^ofl o^^fl 

TflolEel-o] (103)01 s^^ol ^7>*>7ll ^cl-. 

<46> >^l-7l TllolE £1-01(103)011 ^^ol ^^^£lol $X^B.S^, ZL ^o\] ^<U^ ^^S. 

^ 7llolE^c^f.(124) o^Al ^^ol ^A^slcl ^^f.(io7)oil:£ jQ.^ol ^^y^c]-. ^■ 
^-8-^-8- ^##(107)^1 S.^^ ^^oii oi^ ^7>*>^ ^olcl-. .^71 A^f- 
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(126a, 126b) ^Sfl n. ^<Hl ^^^3£lol 7llo]m^^f^(122)il- ^*>7ll 7Wo]^B^9l 
(103)21- ^^f^(i07)^ K^^<^] ^7}^}7]] o]^^ ^ Tllo] h el-ol(103)3Jf 

(107)21 ^^21 ^^o] ^7y^rf^ S^cl^cV. 

<47> ^t)-^ loll I+Bl-'a 4^ ^<^1, ^^-B-^^ 711 ojEH^-O] (103)521- #^#(107) ^}<^]$] 

7j]olE^<g^(122)2^ -^^^sf -^^^1, n^jL 711 olEe^-ol (103)^1- ^^#(107)21 ^t^^*^ 
^S] ^^o\] ofel- ^i^^^^cf. ^ ^^^^ °-lj^^iLAl^^l-<HlAi ^>-§-sl^ 7llolE^<gf.(122)^ 

^^a>^li:^Hl>H A>-g.£lfe 7flolE^«g*4 xi>^7V^lS. SiOxM- SiNx^l- #^ 
^ Al-g-eH ^^i^ ^^1^ ^^^1=1-. ^-e^-^i, ^^-§-^21 3l7]^ 7lloiEel-oi(io3)ail- ^ 
^€^(107)21 iLtil^<^^o^ tq-el- ^^^^ ^ojcf. ^V^, ^ ^T^cq ^^^SAl:t^>^ 

^2fl ^^S^Idi^Hl al«ll 711 <ilSel-<?I( 103)31- ^#^(107)21 ^tH^<:g^o] ^7>sr]-J5.S, 

<^^Ol 2}-^ OW^^^^]^;,].^ ^-foflS 711^^21 ^i^V^o] ^^>^ ^al-g-^^ 

^S^^^ ^ ^711 

<48> -^7]^ ^^]<A]^ "^^^a^l^^HI-H^ ^U7l5a:(120)ofl ^^^^ -9-^#(107)<^l Tflole 

ef^(103)2l nl-el- afl'i^^ ^s^ul-, ^ ^^^^l S^l ^;^> 

A^#(107)<^1 ^7]s>\- ^SS.-?]: '^l^^^ ^^VHi^f. £ 5 ^ £ 6^ ^ 

^AHlo^ 6H;^iAl^y^>^ /Hll7l:^oll ^^^^ -S-«f^(226. 326)21 ^2i(ZL^JL, ZL<^] tcf^ 

7llolEe^oi (203,303)5!!- ^^^^-g- ^^^(207, 307) 2^ ^2:)# ;^l2lt!r 4€- £ 3 
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<49> s. 4<H1 ^^SAl^;<Hl^i^ 417] ^A^£|^ ^^S. ja.€f'(226) 

H^oll^ HAl*>^l >S-7l cHttltb ^BflsH ^A^^ ^ ^cf. rfA] ^ 

"Httit!: ^^^A^ ^^^^^ ^£ 7>^*1: ^olcf. 
<50> ojel^ ^^-^l^l^, ^ ^1171:^<H1 <=>}^^, 

^ S.^t}^ 7\]o]^^o]3i^ ^^^^^ ^^f^^ ^^^S. tb^. r^-Hl-Ai, ;Hll7l:^ 

P>^7HS ^o] THojEe^-Olo) o^^Hj-^^ Bfl«i5l7^M- <a^«J-%1^4 ^^-^^ Will 

^^-§-^-8- fi^a^ol ^7>*>7ll £1<H TflolHsl-olji). ^^-g-^-g- ^iJl 

^<^^<^1 ^7}m] 7B^#^ ;^i^>^ol ^^>^ 0^0^ ^^-g-^^: ^^Aj^ o;^^! 
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^c>^£ ^>M-^ 

^1-71 5^-^011 ^^^^ ^ 

;^>. 

2] 
41 
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;*]] 17]:* ^oll ^^^^ TflojE^^; 

>a-7l TflolM^o^^ o^oll ^^^^ ^ 

7] 

^^>. 

[^^^J- 8] 
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101 

;^i6%Hi sx'^^^, ^7] ^^^^ 7iioiM^<d^ ^<^i ^^^^^ ^^1-^^ 

111 

[^^%> 121 

7l:^o|1 till<iEl^ tHl<^lBl5l-Ol ^ tHoIEH^-O]; 

^^f^-^S. ^^^^ ^^SA]^yc>. 
[^^•sj- 131 

[^^•SJ- 141 
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151 

[^^^J- 16] 

4r ^^^^ *>fe ^^SAl^;^>. 
17] 

1%^^*^ 181 
l^^^J- 19] 

m^-^} 201. 

^ii7^j-<^i xi^^i. o]^o]7^ ^^^^^ ^ 
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3] 
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